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Pumping Test on Brine Bells of EZaro Corporstion nesr
Cerlsbed, New Mexico
By C. V. Taels and &, E. firle

Geclogicel Survey

Introduction

It hes long becen <nowa thst ¢ hervy ciline brine occurs st
ghallow de,.ths in certsin locstdons south of C.rliznsd. The brine in
sections <5 snd 26, T. 25 3., Ke 26 k., 2° s teen showxn to contrin

bout 50 gms. .er liter of metallic z-gaeslom in the sulphste form es

well es sodium sulphute ¢nd ostier ueeful winsrels. Lxplor-tion of

gt AL

this source of My, hed boem crrrica on Ly the nzro Corc..~tion for
some time whem a 7-cey pumping test wes reco.x nced by the Defence
Plsnt Corporstion.

DIficiszls of the rmro Covyor-tion cont:cted Mr. H-1le of the
Geciogicel Survey just before the tect, but come of 2ls su_ zestions,
perticulerly thest the two rells be pum,«C zez:iretely and thst grovi-
sion be mzce for meesuring the witer levels in -1l the scjoining vells,

vere not cerried out. —Wrv—Frets-ros-ravised of the test when it-w-s-

)

~,

ebaut 10 Le concluded end srrived just azlter pumping rss shut ¢oun. j

A
Neverihelcss, much significsat informction wes -ather by Fm. Hele
during the course of the test.

Loc:tion of fells

The 'ccompanying diugrem  ivee the locriion of the wells in
the neighborhood of the pumping test. The numbers on the msp, secigned

by lr. Ltz of the Emro Corporsiion, are used throughout this renort for

the purpose of simplielty, but the proper legel fescriptions cre szleo



recorded relow the disgrea. ¥ells Ho. 1 ead Ho. 2 were pumped alpost
continuously for sevem cays. Autometic weter-stage recorders were
pleced on wells 3, 6, =nd 7, cduring the pumplng, s2nd cn® the puaped
walls eftsr thasy wero chut down, HNo proviziom could be z:de for messgur-
ing So. 4, & flowing well; snd the static level in No. 5, the other
fiselng weil, could not be messured before pumping begzn,

Charscter of HMsterisl

Tre criller's log:ia semeral show only a cuccession of pypsum
beds =tove the Lrine. The brine sppesrs to occur =130 in cy,sum altho
in some cases & silictone is reported., The rocks below ihe brine sre
also gyream In ot eithough in some of the deeper holes anhydrite iz
repoited %0 prepondarate. Trter used for stock ie siruck in the u..er
rert of come of the holes, in gypsum. CSemple logs mede by R. H. King
of the Geolzgiesl Survey of the Perdue-Guiter Ho. 2 ¢nd the 7. 4.
Porshang ¥o. 2 (Nos. 7 snd 4, res.ectively, of the disgram), wells
record gypsua gredomimsting throughout the holes, with subordinste
dolomite nd cle=y, #ith anhydrite appesring in the lover part of ¥o0.7
sboud 40 ezt below the brine,

It a.pesrs i1om the information aveilsble thet ihe brine
occars in no separrte end cletinetive bads, thet thiere 18 no definite
end Gistinct cep rock bed (slthough the brine is under considerzhble
Jresswie), and thet (ke brine liss pcar the bottom of the gypsum zone
but not directily upon the unsitered snhydrite below,

Neture of Puaping Test

o

Pumping begen on %ell 1 st 9:35 a.m., Jenusry <9, and ended



decth of 156 feet znd after e few hours the pusp berzn to suck eair.
During the test, the pumping rote w~s neces:ssrily continuslly reduced
€0 ths=t the brine level stood throuchout =2t :bout 1:6 f:et de, th.
Pugping be.rn on Nor. 2 vell et 2:03 p.m., Jrnurry 29, end v g coatinucd
tithout significent interruption until :21 p.m,, Februery 5,

Puring the course 57 the test the pumping cress 1 .- sured the
rumping rste e:ch hour by filling & 5%-g:ilon t 1rel. He surezents of
the density of the brine st Ho., Z were mede every six hours end & ssm—
ple of ths witor tr<en. About the rame . rocedure wes fiiioved b Koo 1.
¢ record of the time the pump s:s shut édovn - 5 flco m-de, Theze 3:is
sTe incorporsted in & sworn re ort »f the ;umiers submittog 45 the
LCafence Pleat Corpo:i: tion.

¥r. H le of the Gesios_lerl Survey cslicceted ¢ 2 ies -8 foliloes:

Etz Ro. 1 stz Ny, 2

About 13:30 r.m. Jrn. I9 fhout A175 Lide Jrie 29
2311 Pellle Febo c‘,‘ 2:45 eille Fabe 4
9:15 a.m. Feb. 5 2370 pome Fob, 5.

Mr. H:le nede mersurevents of denclty deily throughout the test,
excest on Jenuary 20 and 31, vhem no hyarom ter wrs  wrileble.

Curing the pumplng sutom: tlc v ter  trye racorderg were pleeed
on #ells 2, 6, #nd 7 end wmessurencnts of brine levels »ere mice im well 5.
well Noo 4, &2 copped, flouwinyg vell, could act bte mezgured teczu e the
s£1% precigiteted from the brine end s-1idified belox the czp. tells 3

M'.)t.‘\.
+nd 6 tere not cfected by “he pumping tut the srter lcvels in wells 5

end 7 lorered saverrl {eet. The eutom:tic - *e¢r lsvel reenider on well 7

shorsed fluctuations of .:ter level -t 11 the ; ri»de {or vhich th

{.
operstors recorced shut cowne ¢nd by the :.bsence of snfmelous fluctus—

tions et other times showed thet there wnere no unrecorded shul dHwms

vhen the pumping rzte wes sgignificently chznged in No. 2.

3

el { o



After pumping ceused, sutomatic recorders were instelied on
wells 1 snad 7, 28 soom as possible, to messure the recovery rate. A
recorcing berogrsph ##8 maintained mesr dell 3 after Februsry 3, im
order to carrelzte fluctusztions of watsr level wlth barometrie pressure.

Pagults of Test

The data ccncerning cumping rates snd water levels ere given
in the sppendix,.

Briefly, tell Ko. 2 w=s pumped rather constently st the r=te
of 55 sellons - minute for seven Czys, pumping being only interrupted
for re.sirs to the . ump totalling in severel periods sbout eix hours,
During this time & little ower helf & miilion gallons of brine wes pum . ed.
The censity of the brine remeined conctent, at 1.354 to 1.358 (higher
resding «* end of test) and the temperszturs rezcined at 66.5° F. The
derth to wrter 1n the vell before pumping waes 10.58 fest rnd fell to
46.35 feet when pumpiang 55 gzlloms & minute, & drewdown of =bout 36 feet.
¥alls No. 6 snd 3 wore not sffected by the pumping. The wuter level in
well 7 lowered -bout six fest during the pumping rnd by ite ezmell risee
efter shut downs In Ko. 2 well cho.ed thet its equifer wss continuous
with thet of No. 2. The wster level in well No. 5 lowered by the end
of the test rbout three {est below 1ts position on the second désy of
pumping. ¥o mc¢ surements could be made st esrlier times., Its =ction
inclc-ted th:t 1te squifer 1s connected to thet of elther No, 2 or Ho.l,
end most prob:tly to the former.

Well Hc. 1 pumred ttezdily for the seven deys except for two
periods totelling five hours. The locstion of the cylinder snd tubing

wes £t 8 deoth of ~bout 156 feet ¢néd rfter ¢ few hours the rell wee




pumped et its maximum vste for thei setting of the pump. I¢ pumped sbout
<2 gallons s minuts during the early part of the test period but cnliy
about 12 gwllons curing the lstter part. Apparectly none of ihe othor
walls wap alfected by its pumping. The degth to vater in No., 1 wag 85.28
fest before pumping began, so that the drawdasm wes zbout 70 feet. The
density of the brine remained constsnt at 1.2£D during tha test.

Two ceys after Hos 1 was shut down the ce.th to vuter in it wus
about 42 Je2d lower than before pumping and «bout 42 hours :fter shutting
doun Ko, 2 the depth to water wes sbout 10 feet beiow i%s originel steotie
laevel.

Interpretetion of Dute

The dets with regzid to the pumping ‘est rre not =8 yet cozplcte
&nd zuch more informetion will De nceded before the reserves of brine cen
be estinmeted, ’The »elle -re s£tilil recoverlng slowly snd it ie not known
ag yet if there eill be eny si;mificint decresse of he:d due Lo the pump-
ing. Ths serly record of recovery seems to inficate thei there might be
some “ermenent lomering but inmssmuch =8 little is xnown tkoud thaféﬂﬁpﬁ
and size of the aguifer the esrly record c:+n not be relicé ugon. Cﬁur%ﬁﬁ?
~4nfora tion will be forssyded 45 the inforpstion becomss-svailzble, , The
permanent effect of the pumping upon w:ter levels is obvicusly of prime
importence. o ch
The effect of the pumping upon wella 7 und 5 znd lsck of effect
on 6 spd 3 indicetes that the brime occurs in discontinmous pockets, This
is .10 indicsted by the fuzct that dry holes were crilled in H¥#}CE Sec.

24, gnd EEGNu} Sec. 25, the latter beis :cn brine wells 2 rnd 5 on one

BI8y i8d 3 Fnd L on the other.
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in & -~eries of treaps.

Ir line with this evidence of ths pockety charactar of the
brine 1s the chemicel charszcter of the plck-up ia this asctiom of the
Pecos kiver. Red Bluff Draw on which the brine wells sre locstsd,
entare the Fecos hiver Let.s:n the Plerce Canyon and Ked Bluff gaging
a3tations. Periodic szmples of the water collected betwsem Uctober 1,
1938, =nd Scpiezber 30, 1949, show thst tha river in this section
pleced up an 2vers_ e of 4.1 pounds of megnesimm peor minuie, which, if
21l were contributed by this trine, would correspond to a discharge of
anly 10 or 1 galloss 2 minute. Horeover, tha increcse in magnesium
content of ths trezm +35 com._~red with the increrze in {low of the
strerm in ti.l3 sres resresent & wzter aonly slightly higher in megnesiuam
content tizn the w: ter in the Pecos in the saction and much less in
megnesium content than the u: ter =2ded to the Pecos in the stretch st
Melsgs Hend, izmedisisly zbove the Pierce Canyonm station. It seems
evident that only a negligible cusntity of the brine, if sny, dis-

charges 1lato ‘he Pecos FEiver znd that the brine in Yed Bluff Draw lies

i e

Further ¥ork

In coancction =ith the test just finished, levels will be run
on the rells involvsd 5 determine the elev-iion of wster-level in esch
well to &s=cert.in shether or «ot the brine is moving spnd if so im wh:=t
direction. Ssmples will be ‘-«en of the ghellow wrier In the drew to
deteraine if there is evicence of eny of the hesvy brine mixing with the
overlying frecher wzter, ESemplze will also be teien of the efflores-

cence of selt in lov olrces in the drew to zecertsin if it resembles a

) precipitste 1rom the brine,



In order tn prove the extant of the trine much : «ditional
iafora-tion must e gathered. Planning of zcdlitionsl work should
rrot.bly te postponed until the inforwzciion iz complete oHn the first
tezt., It scems srob.ble, however, th»t bseices the obvicue necessity
of sroaspecting for Zurther locslitles by ¢rilling, scme cares chould
te siteiped, il porsibls, to detsrmine the porosity of the brine besr-
ing zono .nd thot sddttionel pumping tectes should re mece, perhspe of
ghorter duretion, during which the ossibility thrt the overlying
Sreeher o ter £5F7 clzo bw involved in the circulisticn cthoule - izo bs
iavertis Led,

Ia this conn-ction 1t should be helc in mind thsd only &
com.o retlvely ¢ 01l cwentidy of crine 1s v culroc, It Le unverst od
thet the ,rozqestive lont wlil 0 ulre only zout 100 peil e of

brine ¢ airute. Tale would sprerent ~ wce of ondy cbout 430 scro-

-

fugt of Lrins in {ive yorre. It roems culte Drab . ly thet fuch ¢
susntlty e :v+11 tle, zlthough the explor tiszn to far Lre unt _roved

it
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) . /
Depth to = ter, ia feet, below Mecsuring Point, ia pélls
of faro. Cor, s:atlion during exrly pert of Fecovery ;eriod
After susring #2lls K. 1 ol Ro. 2 from Jeausery 29 to
Fabru-ry 3, 1947

30775 . ThLAB 1.5 9.19 21.48
:)1 e i 6:13 lci? 9.:’0 31.?‘
i}: h:;.‘ . 5.?5 1052 o:xl 31078
11 ?3, - .).-sj lcf‘L :;0:. 31&&

I Y3 L

1.:01 158.77 1f:lfe I5.17 .55 o 31.238

12357 128,14 113 2 A A 3.2 3/

1:52 - 1ET.TD T w TL4.G7 1.56 2.22

11:40= 1 s.B87 5 e IS TLaLT 056 2,72

11: rhe 1‘2'71 ;‘:S ¥ cdearF -57 o
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2076 p 17,05 G105 ¢ 23048 1.62 -7

Ftz Ko, 1 Sir No. 2 1tz No.3 sty Bo.5 Ity Ho. 6 Etz !a,]
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Time R Tims oy [ tar e tar n: ter r - tay
Zintle
Lovel
bafcr'a
~uzm; ing B5.78 10,28 1.5 3 8.85% 75.53
3275 ~.am L e L’ lect .08 3l.29
17018 o 150,90 Cil% o ThLAT 1.6 2.38 31.40
1.7y p 14976 2:79 » 07.82 1.5 2.08 31.41
17843, V.50 Cili oy 15047 Lo46 3,38 21.42
17:330 14%.7°3 “:07 o .82 L..6 2.08 2l A%
1:3° ¢ 149.73 :.D o TI.0S l..6 3.09 .43
1: 15 - 14B.74L 0 “27E o Thu4 L.oub 7.09 ‘1.«,
1122 p 148,41 381 p LT 1..6 2.9 ok
lXLS v Mﬁ-ﬁ? ::,'8 o r 'r)‘-. lnL& 9'09 '1. FA
2:30 v QATGTS 404 o il L.45 .09 21e45
TrlS o LLTLAT 43l ¢ 1.0 1.455 2.0% 21,45
Tilbp WETTS L:Tdp FL.M) 1,49 3.29 31.46
Zpnlop MSSTL L20 p 20,76 1.45 2.10 31.46
L1277 p o LAJTL L7 0w '

. &

b3 ?0 j 1‘:?.?8 63:\*3 e 73.: 1‘46 901,‘ 31055
£.78 p 1L0.94 fiidp 2,17 1047 2.15 71,56
T:vh p LTI 627 o 17.28 1.47 2.16 21.37
213 p M. L3 p CT7.70 1.47 9.16 31.58
F:18 p LiDLEY fuil P CT.ED 1.438 9.16 21.59
Iidp  129.97 TiF5 p <6.98 1.49 2.16 21.63
11:26p  129.°% Tl 1,49  £.:485 .17 Mn.63
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